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METHOD AND APPARATUS SDK BLOW MOLDING LARGE BEWIOMEtt 

PLASTIC PARTS 

5 

BAGKCRQUMP Qg THE W TOBMrmW 
The present invention relates to Wow molding method* and appatamses, and. mow 
particularly, a blow nwldbig method and apparatus for p/orfuelnfi ta^pe, nwfiweedijjjiwiie pan*. 
Recently, thwe Iiw been an increase in tjife demand anil applications tor large, netted 
io plastic parti, as a result, sou* of ttesepart have become qoite complex. One example of JMa can 
be seen in radiator support* far automobiles. Design engineers are now integrating many f*arwes 
into Aft radiator arppnrt in raditee tooling and manufectaxing eoxte. 

The ueeftJneM of blow molding techniques tor forming such pacts has is been practical 
doe k the sitaemral cbarjuserjstics of the plastic materiel conventionally used m blow molding 
is tBchniquos. That U, (he ability to Wow mrJd'ma l^e complex parts U limited by the fact mar 
the pare) produced can be only fo large or so thin before the pans loie their structural integrity 
impact r&a»oiane». 

HjBcctB&nCi in order to j w i nto mfe various large complex plaetto parts, muh 'parts would 

conveadonaljy he rtinidrced by mineral rulers or glass flbers. However, such reinforcement 
90 cannot be used effectively Js blow molding operations, because the glass fibers ltotiT parisou 
expansion characteristic* and aim have a deleterious effect en the blow molding assembly itself, 
puthermon, inch iiisforoemfini has a dBtedeeaibng effect oo impact rcsistauct of the part. 
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SUMMARY OFTHBOroglffnOW 
Ik is u object of the present uavendtm to overcome the problems noted above. fa 
achieving this object; fee ptcscui invention provides a method for blow molding large, complex 
plastic paru. 

5 Jit is also on object of the invention to Blow mold particular porta frtr automotive 

applications, which ha* heretofore he«n lnaptffcdee!. 

In one embodiment a &ufotantinlly hollow, iMefcf&Uy formed radiator and Sflltt suppOJT 
atrcctuxo for a motor vebiale 1$ fanned from at least one thermoplastic material and leinftscement 
partcles dispersed within the at least one thermoplastic material TbeidatoraemenipB^ 
10 comprise tostbm 15% of a weal volume of the Integrally fanned radiator sod light support 
structure, and at toast 40% of diereinforauseot particles bavo a thickneau of lew than about SO 
nanometers. The rtroeturc wrapiiww a radiator ftan» ponton, having apertures ft* awariag a 
motor vehicle radiator to the support structure. A pair of light mcaJving recesses of the support 
structure ate constructed and arranged to mount headlight* for A& motor vehicle* The recesses have 
15 qsimttfi fat WmI vbig decttSed connecting pratums of the lights 

In another embodinpnb there ie provided* hollow* sealad front tmd btuofm that 



comprise* at least cme ttunnoplnstin material and rclntawm&tti parades dttpetaed within 
the at least ope ihesragplastic material. The reieforKment parrioles comprise less than 

1 of ft total volume of the bumper, end at leurt 40% of rhe reinforcement particle* beve 
20 a thicknex of less than about' 50 moomerers. A tliald oanwming componetit is 
f^ftfvgt^ and ocraofipd u be mounted on and iutd by too motor vrfririft* A conduit 
eaarannicates tbe fluid consuming component wffli tbe sealed interior of the hollow 
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bumper, tfana pemjWtos said hoUow acalad bcmpfcr to save as a fluid nsswvolr fax tbe Until 
canKuiuuigcumpuucnl. 

Si anotuer wnbodiment, there is provided 4 subBtaodany hollow, integrally founed 
bumper and radiator and light auppcrt juncture aaemhly fnr b tnmor vehicle. TheaKejnbly 
5 is tinned ftom a* least one fbomeptatia mapatid and mlafo/curam particka <fisners*d 
within the a* lcaM one dtcrmophstlD material. The ptaftnosnau particle* oonapflflfi las* 
than 15$ of a total volums of the support structure assembly, and at least 40% of tfcc 

i 

reiAfbrconent particles have a thickness of less than about SO nftaometos. The ntBgrally 
tamed aasernbly includes i) a hollow radiator nsrac portion.' and tcpmtmn fanned in the 
10 frame portion fts- sacuring a motor vehicle rfHtifltor Co the frame pardon, IS) a pair of light 
xttti-viog luica^ urostnwtcd and mmpd to raoiinT Hot the motor vehielfi. Apertcrei are 
formed in toe recesses lor coimsfogtfafillgtus with metatoal povwsowwe, awl in") a 
hollow bumper portion constructed and arranged to be mounted to a front end of * motor 
vehicle. 

15 Otter object* and advantage? of th» pmtfOC ftwmtWi Will 566006 appOTDt from tt» 

Hollowing {totalled ttefi&ciption. 

A prefened enibadlmant of3» present invention is described herein with reference 10 the 
20 cirawieg wherein: 

FIGS. 1-3 are cm sectional views of a blow molding assembly, and Illustrating various 
steps wed ia a blow molding operation in »ac>TdaDMwithcwiHpeaof tbepre^tiirveiitiQn: 



3- 
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EK3. 4 is a perspective vfcw of a blow-added eoabtafitioit radiator support and light 
support nnxcture in accordance; with atUtrfur aspact oftht present invention; 

FDO. 5 is a perspective view of anutor vabJflle, with certain ectqponsnis rwuovad to better 
reveal others, and illustrating the cambJnarion of b boHcnv bumper, fluid consuming coaaj>et>cut, 
5 sid conduit for oomnnin Tearing the bumper with tie fluid coi^uming component in accordance 
wiUt yd » amber aspect of fre present invention; 

RG. 6 is an enlarged perspective view of the front end of Ac motor vehldc Illustrated to 
HAS; and 

FK3. 7 Is ft pfcrtpectiv* viviv of on integral, blcw-naldbd bumper and radiator sappttt and 
10 headli|hts\qJi>ort»ieinMyft»K^ 

DBSCRIPTIOK OF VHR mneifB^ Eff PMn^nmiv 
Bhutnted in Figm* 1 1? a blow molding ueeombly, gonaruUy indiootad ai 10, in 
acoordanee wjih lbs pneaect invention. The assembly 10 Includes an extender nozzle 32 
15 wzweted with a tubular teas aasembly 14. me mbniu Head espernbiy 14 is provided witb an 
internal tabular core 1 B. An ejecting mechanism 24 is disposed in the space between the tubular 
bead assembly 14 and die core 18. 

Abot plastic melt 20 fo supplied through on extruder ncozle 12 into the tubular bead 
assembly 14. A hot plastic preform 25 is produced in Cue cavity between the core 18 and the 
ao dumbly 14. During this process the lower end of ttte head asmnbly 14 is firmly engaged by a 
movable base plate 26! constituting the upper portion of a hydraulic ram structure, for sealing the 
lower rod of the oavity between cox* 18 and head assembly 14- Th* blow molding aawmbly 




• 
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further comprises a mold assembly 29, which has internal mold suffices defining s die cavity. 
The die surface* eonespond 10 die external surface shapa of rh« paw to be blow maided. In ti» 



therebetween, More specifically, two mold pan* 36 and 37 ton Bide wall* of Hie die cavity, and 
5 The base plate 26 forms the bottom wall when the base plate 76 is moved to its lowered position 

bs illustrated in FisuTB 2. 

In operation, rhamold assembly 2d starts in the open configuration, as shown in Figure 1. 

Tbe We« piste 36 4s pwacd flmdy against the head assembly 14- and doses the latter so that the 

pn*bnxi 25 ^fcp farmed. The movable base pla»2b^ died oieve^ 
io parisoa 41 of Ute Hot nlantongft20fte*iqgore a). Tte ejecting ram rruwharriwn 24 can t» 

thnat forward to assist parison formation. Atabawt the same speed as the prertonn 25 1* ejected. 

thn base plate 26 is loweaed, while rappartjng the bottom of pacuoa 41, ead the seeand mold 

asacmbly 29 is dosed. At fee same time, waupressed air or orher gases or vapory nnder pressure 

are tbenblowathroagb bate 38 in the core 18, so that the pari son 41 is blown outandprasisfld 
15 firmly against the walla &r aurfacas 43 defining the cavity 44 of the mold assembly 29, the 

parison thus assuming the shape of the mold cavity. 

Preferably, the mold assembly 29 is p*vided with ipptDprietc water cooling line* ajid a 

temperature control mil in canvandana] rashi on for regulating the temperature of tho mold 

««mbly. • 

20 After ihopart 46 has BC^]k^t^w^2»^]^2^isapc^^^^4(iiB removed. 

la accordance with the praam invention, the plat tie melt 20 (and miu the xesulcani pan) 
comprises at feast one thermoplastic mararial end leinfoieeinent parade* dispersed within the at 



preferred embodiment,, the mold assembly comprises parts capable of relative movanwit 



-3- 



JUN-02-03 15:32 From: MAGNA INC A 9057267173 T-995 P. 53/84 Job-307 

SEP.'^l.iayb d'-JOm - utuu. one aae. ^B^.... 



lease one fliemioplastic material. The reinforcement paitielss comprise less than 15% of a torn] 
volume of the plastic melt 20. fled at least 40% of the iieirdfcieeraen* paruota haw a thickness of 
lots than Bhnm 50 nanometen. In aeeordanc* with the mothod. depended above, a tubular 
formation in theftem of pacuon4l of the plastic melt is cwninanJcared to (be mold assembly 29. 
$ The mold surfaces 45 eorreEpond to a configuration of (be part to be molded. Pressurized gas is 
appKed through conduit or port 38 to an interior of the tubular fbrrtratiac 41 hn expend the tabular 
fbrmfilloTi into conformity witfa the mold surface 43. Tha pladift melt when fated into conformity 
«vtth fnirfcces 43 ia d»sn gfem ihud to wlutfy (eg, by pooling the mold oweiSbly 29) to Joita tfaepatt 
46. The solidified pan Is then removed. Ittan tne mold assembly 29 ond after the mold assembly 2d 
10 » opened. 

Hie reinforcement filler paxtieles, also referred tn jw ^ancpartidM" due to the magnitude 
nf fliffir dunejiaions, each comprise ou or more generally flat platelets. Each platelet has a 
tfaiekneBB of between 0.7* 12 nanometer. Owendlv, ibe average platelm duokaess is 
approximately l nanometer tbick. The wptuta&a (Wlrich is die largea djAieneion divided by die 

» diietaess) for each particle Is about SO to about 300. 

The platelet partiolet or aanopiwielas are derivable from large? layw«d mineral particles. 

Any !*y«t*d minftrsl capable of being hucteoUted maybe employed in the present invention. 

Layered silicate minerals at* prafened. The layered aDicate ndnerals mat nay be employed 

include natural and artificial minerals. Non-limiting examples of more preferred minerals 
20 include montoorillQiilte, vemuculita. hectarite. ssponite, bydmaldees, fccanwnite, sodium 

octosilicale, ms^adica, and icenynire. Mixed Mg and Al hyiroxidosinayalsobeuwd- Among 

lbs moct preferred mlacxala is TnontmoriUamito. 
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To exfoliate the larger mineral particles into their constituent layers, diflfereot methods 
cay be employed. For example, jwellable layered minerals, Siwfc oi montniorUlonhe and 
upowte me known to intercalate water to expand the biar layer distance of the layered inincral, 
thaeby feBaumiog calfolialirai and dlapersion of the layer? uniformly la water. Dispersion of 

s lsyer* in weter is aided by mi ting with hiffh shear. H»e mtaetal particles may alsa be axfoliaied 
hy a shewiaa process la whieh the mineral particles me impregnated with water, then frozen, and 
then dried, Th* freeze dried particles are then mixed into molten pdymedo material and 
subjected to a high steer mixing operation so bs to pool individual plwelees from naW-plaBelet 
particles and thereby reduce tbe piirtiDtorii«toftee^^faB|e. 

10 The plastic melt 20 utilised in accordance with the present invention are prepared by 

combining the platelet mineral with the dexired polymer bi the defined nrtioH. The components 
can be blended by fieneid teobJl!qu«» known to Aoae skilled in tbo ert Far example, tbc 
cosn/oncna ran be blended and then mdted in mixers oregtreders. Preferably, foe plastic melt 
20 is first manufactured into pellet form Then pellets ate then pfesttelzed in the extruder 1 to 

15 form the plastic melt 20. 

Additional specific pmftnrred methods, for the purposes of tbe present invent! oa, few 
formirg n polyner cDmpente twins diepened tbeceln exfoliated layered paftfeles am disclosed 
in U.S. Pawa Nos. 5,717,000, S.747,560, $,©H8,624> and "WO 93/1 1 1 90, each of which is hereby 
incorporated by reference. For additional background, the following are also incorporated by 
30 reference: U.S. Patent Nos. 4*739,007 and 5.652,284 

Preferably, the thermoplastic used for tn* pinpoe«6 of the present invention is a palyolefin 
or a blend of polyoleftos. The- pattered polyolefln a at least ooe member selected boa 1he 
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group consisting of polypropylene, ettylcoe^propylent copolymers, thermoplastic olefin* 
CTPOb), and *Brtnop1ai»Ne polyoiefiii elastonMcs (TPBs). 

The exfoliation of layered aincrtl particles Into constiruent layers need not be complete 
in order to achieve Ae object of the present Inventta. The present invention contemplates that 

s at least 40% of the particles should be less than about 50 nanouieten in thickness and. thus, at 
feast 40% of die particles should bo leu than fthfflK SO platelstc stocked upon on* woothar in rh* 
thichiess direction, At this extent of exfoliation, with a Loading of less than tf% by volume, me 
benefits of the nonapanlcles begja la accroe vrtffl meaningful ertect cor many urge thin part 
appjicadons.. For ewihpla, such loading of nanopstides wiB'provide & desired rnejeaas in the 

10 modulus of elasticity by about 50-70% over conventional Men. 

Mom preferably; sr Teaar SO % of to* particles should have a thiekooss of lass thus 10 
ntmonsteis. At ibu level, en sddition&l iaeieaso of about SQ-70% Is modulus of elailkaty is 
achieved in comparkon with the 40% of less than SO nawmeter ibicfc fixfoliatlBn discussed 
above. This provides a level of reinforcement and impact resistance which would bo highly 

is ^DU3)efMrnofltrDOttff vrelu^biui^aDiJieationa. 

Bven i»obs ptffetably, at leeac 104 of (he partides should have ft tbtefaess of less than 5 
nanomMcis, which weald achiovo m aJdrUoiwI 50-70% morease in ti>e modulus ef elasticity in 
comparison with trie S0% ot leas than 10 nanometer thickness exfoliation discussed above, This 
provides ideal rejnfbrcernant and Impact tesistance for large thin part* duil ronsi withstand 

2D ^Uct degrees of mpart 

It is most preferable to ha/tm 4S many particles eg possible to bo as small as possible, 
ideally Inotadtag enry a atngip platelet. 
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as noted above, the preferred aspect ratio (which is the largest dimmsioD divided by the 
thickness) for each particle Is about 50 id about 300. At least 8Qft of the particles sbcoU be 
wifhin this range. IP too many particles have an aspect ratio above 300, the material b»eem§6 too 
viaotu for forming pan* in as effective and efficient manner. If too many particle* have an 
s aspect ratio of smaller thw 50, die particle reinfareenwiiK will not provide the desired 

reinforcement ohazactedtties. Moie preferably, the aspect ratio lot each particle is between 100- 
200 . MOSC preferably, at toast 90* of the particles have an aspect ratio within the 100-300 
Tangs. 

Generally, in accordance with tbc pnaent invention, die plastic men 20 and hence ttae 
ig pans to be manufactured should contain less than 15$ by volnrae of too reinforcement particles 
of ftet^coD^eniplaied herein. Hie balance of the pat is to comprise an appropriate polyoleflu 
material and suitable additive?- If errata- rfaan 15% by volume of r«lafofe»m«nt filler is naad, the 
viscosity of tba composition becomes too high and thus difficult to mold. 

TVuiiing now to no. 4 dree is shown a substantially hollow, integrally fanned ndiaror and 
is light support structure for a motor vehicle, gBisrally Indicated at 50, and manuCsctured in a blow 
molding operation in accordance with the present iavandan. ThetfnH^msSOipiinmuri&omat 
lBBSf an* ttormppUBtie nwnwial 2nd reinfortejnent pattinlae dispesftd Svilbla the at Itoit one 
diBmnplMtio notemd. Tlie rctafofcsment particles coraptias teas than 139 of a total volume of 
ine tnttgraliy tbnned radiator and light support stnictuie 50, and at least 40% of the 
3D reinforcement partialis have a tbjc&ttts of less cban about 50 nanometers. The structure SO 
comprises a radiator fiame portion 52, having apernimR S4 fa- recusing a roster vehicle radiator 
(not shown for m\s of clarity) to the Bupporr structure 50. A pair of hjht receiving reccssct 56 of 

-9. 
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the support smictins SO ftj$ constructed and Arranged to mourn haadljghte (not shows, for soke of 



clarity) far dfennrarviehide. Tt» ractsfK 56 having apertsrw 58 for iwsiving electrical 
connectofi portion* of th* lights, 

As shewn, tho support suucture can be nestragly received wlili raped W a motor vehicle 

s flucis, zndicBlsdtfSO. 

Itanjbff now to FIGS. S and 6*. there !k shawn a ixdlaiv, aedod front and baatsaf, 
gpnamTTy indicate at 70- Th» bumper 70 ia afcown mounted to 1hc froril ad oJ" a romar 
vehicle, psnwraUy indicated ei 72. Hie lMlow tramper comprises at least one thermoplastic 
material and rcintaxoeTnent particles dispersed wUriit flje'ej least one thermoplastic 

10 material. The ieinforoemrat particles comprise less than 15% of a total volume of the 
bumper* and at least 40% <rf tha lea&rwneat partidee taw a thickness of lets dun 
about SO n^oxnetws. A fluid comflumfog cofnpawat, web bk el conventional windshield 
wiper fluid syreyin« tutfernbly, generally indicated at 74 in FID. 5 V ia constricted and 
8nr8L^tx>betsmu^ A cosduii 76 cooimimk^ the 

15 fluid consuming component with th* seeled interior of the hollow bumper 70, Htm 
ponnitdog raid hallow sealed bumper Co amw as a fluid maervolr fo* the fluid conauntng 
cesqponfifit (o«f., die wiper Quid eproyiog aaattnb] y 74)- 

Ite fluid consaui&g component to which tht bumper 70 is cotmnuusteatod nwy b& 
other ooynpononto in Che motor vehtcje as well, such as the radiator 78. vfoi&i nay be 



20 connrumliflKal With the intedor of the bumper 70 by conduit BQ (rba wg, 5). 

K should qlflo he appreciated that tht bumper 70 nay be dM4*d ao as Co h&vc two 



\ 



separate compartments. For oxfinqfc, in HQ. 6 it con fas appreciated dun the tateriOr of 
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bumper '70 is divided into compartments 84 and 86. w&b the compartment 84 
eomnniDkating with the wiper spray assembly 74 vfo eondait 76, and the compartment 86 
ammanicarjng with radiator 78 via conduit 80. Separate ftorapvtmcnt filler nata 88 eud 
90 aro oravlded fbr rsllitiff oonipaitraeats 84 and 86, respecdvoly, wlm die appropriate 

5 fluids. Door 92 and 94 are pivofeUy mounted close off access to neck* 88 and 90, 
reApeotivelyi and to permit access to the necks when filling is desired. 

forniuf now to Hffr. 7, them is shown a subscantuuly hollow, integrally fanned bumper and 
radiator and light dUppon stnicoxre assembly f&T a motor vcklcte, generally indfnn ted ax 100. The 
aasembly 100 is fanned from at Isaac one merraoplasnl ttfifarial ana xemrapcejncflE panicles 

io dispersed within the ai least one thermoplastic material. The reinfercement particles comprise 
less than 15% of a total volume or the support structure assembly, and et least 40% of the 
retafttcentent particlfts have a thleloatfa of less Aon about 50 nanoDaeteo. The integrally fanned 
uaembly taehdea Da hollow radiator fauns portion 102, and aperCBCS 104 fanned io the ftune 
portion for securing* manor vehicle radiator (tot shown for sake of clarity) to the frame portion 

is 102. ii) apar of light receiving recesses IQticoogtraoted nod eim$fr& to mount lights (not shown 
for sake of dlaiCy iflwitatirm} fertile iti6Wr vnhieto. Apefiaro IDS are fonosd fn to Kcmsea 
10$ for eenneedsg lighte with m tiectrjoal £6W«r icwce, ted ill) * hollow buuipcr portion 1 10 
eonatnioiad end manged to be mouQied to a fkont esd of a rooter vshicle. 

By utilizing plastic melt with the loading of itanopaitictes discussed above fe-g., less than 

20 159 of Atotil volnmeof the plastic malt), higtornodulns of ela&ticiiy of conventional large 
plastic parts dan he achieved, and tftn* h* mwifsetured wj th a cedneed wall tbk&neas while 
malntainine; jha same requited impact rwistanw. In one example, the modulus uf the naaJeriel 
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ti&sd to form a bumper is inewaaod to between (tout 200,000 to tluml 500,000 PSL 

lh accordance wlththo present iaventton, by aiding the exfoliated platelet Material ia 
aocunkuuie with the above, the modulus of the large*, this part can be increased without 
eLgBific&ntty lo&ing impact fctiatance. Because themodahn is increased, large thin [torts, such as 
5 butnpos, can be nmde thinner than what waa nriwwjpe possibi©. Moi» epwifiooDy, bumpan fiw 
miromabiles muat have suflietem import resistance or COUfitawss to wJiisurai wdotts randftrd 

■ 

automotive iinpaot tosta. 

For ftxamDle. mi antomorive humptf artist withstand t? tynftfll dan fnBff eBm> - lvna ^ ""P"* 
mat wherein tha bumper w/fll not crack or narmanflntlv fl ifaffl W m in>nBRf nf * lMSt 200 1nch 
] 0 pounds farm a r » tHmnarmnre nf .IflPC or lauiw In il cfthwarioral IZQP impact toft, il g 

fofitraMa ftrf Th> humpflrtQ wHthataqd fcatt 10 ft pomitWiiiub al room remperaniTe ttPfl atleqg 
a q p ^n flgWh at .30«C In order to f iftsttuiri crap king at such force level*, iha modulus for 
ft? QDnvBnliop ni H^FT iff jvtMcallv between about 7fl.0Q 0 to about 1 50.000 poumfo par fiquatt 
faeh. fpffl Tn accordance with the prroant iflvenrion. the WMdnlits am be jaeraated by a factor 

RBI A TTgfl ™1 r AWgfA *ioe9 rr also ap^v to hpmpbrs? 



to adaption to th e abova mention^ hfcnefits. oaa of the nancmartfcle Banfoicfld plastifl 
well ftnShlM th f ffltffflfirH " f linaar t^rmej ftrp»™l«ii to ha rmhined to IftM than 40x10-6 
20 farj- ftf^vp 0 ^"" <nflh af P* Pahranheit flNWNVF. which la low than 

taa^i. a farther Wfic the surface tougbiumi of the tmnmer can he improved. . WE SAID 
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THM TM ROTATION TO FASCIA, DQBlB IT ALSO APPLY TO BI 



&1 



The improved surface longhnass provided Uy the unaopartieles greatly teduces handling 
damage and part scrap. Ir also eliminates the need faiths extra packaging and protective 
5 materials and die labor involved. 

fi> addition, it is pacelbU to 4*ubl» lh»inoduliW of polymer* without significantly 
teducing toughness. Thus, it is possible to produce puts lite buorpeK uslUfi 20-35% thinner wall 
qcctf ons that win have compaiabl© pertorraanca. Hie use of nanopardcles cm provide the 
mechanic^ thermal, and dimension^ property enhancements which are typically ohtirinAH by 
1 0 adding 20-90% by weight of glass fibers or mineral flDw* or oombinfttioiifi thereof *> polymery 
However, only * feu/ percent of naoorpttiioba sue required to obtain these property 
enhancement*. 



15 conventional teinfolcementK andfiHerJi we avoided or rigniflcmrty reductd. Ttoat Advantages 
jneludu; laywr specific gravity far a givoii level of p^niumce, better JUifiiR? qjp&wa&ce, 
toughsMa clooa to th fit *r tho unrelnrwrad base polymer, and reduced aniflotropy ia tfce molded 
pans. 



. li l? pieRaable /or ibeac port* to have rdnfotcemeut paidctea oftb& Type described hereto 
20 comprising about 2-10% of the total volume of the panal, with the baUmo* cempziaeg the 
pclyukfifl substrate. It i» even men: preferable for these exterior panel! to have ronfcnuciiieat 
particles of the type contemplated hereto coopaBing about 3ft-5ft of die total volume of the 



A> a result or rite fact th« web low levels of nraoparticJe* bib required to obtain the 
reqnjstto mechanical properties* many of the typical negative affects of the high loadings of 
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panel* 

In montane* with another specific cabodlajeat of che present invention, it Is 
contemplated that the blow molding apparatus cm bo used to make large, highly reinforced pam 
having & modulus of elasticity or 1,000,000 or greater. Conventionally, these ports typically 

s require loadings of 25-40% by volume of glass fiber tdnfoicemtBL This amount of gla* fiber 
loading would result in a fcisfc viscosity rf tny melt pool that could bo uwd In ifae blow molding 
flpfteraHit of the preaeai invention and would thuo icnderthe blow molding apparatus disclosed 
homo Itxgcjy Loapxajprical far such application. 

Use of ft* plastic molt 20 as described above enabled tfac blow molding apjwahw 

10 disclosed baron do manufacture large pans that can be provided wlih impact resistance 

characteristic* that wore not previously nrwiftabk. For example, did blow molding ayaom of the 
pm*»m invention is able to msnufotture luge pwt» havfag a modulus uf elasticity of greater than 
hOOaDOO PS1 by use of the ptotic uiall rohifbrced with loadings of 8-13% by volume of 
nunopaniGta, witb ai least 70% of the na&Opaitides have a thickness of 10 n&noraefers or less. 

15 to with (ho above described embodiment, the plastic melt used haa sutwfcantMly the aam* 
material composition as the parr m be manufactured. ^ggifip^U^^ho^ 

Irt this com of molding J a^ge parts with a modulus of elasticity greater than 1 ,000,000 
20 PSX» Itniay bo desirable to ustengjncoriDg retina instead of polyolefliu. Suoh aaginaodng rwinfi 
may include polycarbonate (PC), awytonlcrUe bumdiew styrone (ABs), a PC/ABS blond, 
polyethylene lerepbthalates (PET), polybtitytana terephtbalaica (PUT), pojyphoaylwic oxide 
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(PFO) r or Hie like. Generally, tbsae maaktU in an wtttnfoiwd state hzg a modulus of elasticity 
of show 300.000 FSI- 350,000 PSI. At these hi^ier lotulioga of nanoparticles (8-15% by 
volume), impact resistance will be decreased* but to a much lower extent than the addition of ihe 
conventional by volume of glass fibers. 

Although certain embodiment of tba invention have been described and illuattawd 
heifein, it will baroariily appoint to thou of ordinary ddll in the art chat » number of 
moiific^tionp and substitutions can be made to the blow maiding system disclosed and described 
herein without departing from the true spirit and scope of the Invention. 
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What is claimed u: 

1. Atacthodfornioldi^lai^ptnfi.coii^ri^ngfteBifliwof: 

providing & zeirtonwrf plasdc melt comprising « laiBt one thermoplastic mar«ri*i 
and ^nforcemcnc particles dispersed within the at least rut* fharmopJastifc material, the 
S rDinfbCQf^nt particles coanpeUing lees then IS« of * total vohim» of the pludo tnelt, 

AAd at low 40% of tho xoinfbtccmmc parados having a dilcleneai of !*M tbta About 50 
nanometer*; 

connsnnicetinff a tubular fbtxwtitin of sak) plastic melt bo a mold afuembly 
having a mold cavity defined by mold surfaces, ssid jnnM ratfaces corresponding to 
10 flconfi^ratim of tte patt to be molded; 

applying presumed gas to &n interior of said tubular forniaUon to etpand 

1 

said tubular forrnstlpa into coirformily with, said mold surfaces; 
50iidifyittg said plastic melt to farm said pfirU and 
■ removing safd part from «dd mold assembly. 

15 

2. A xnrthod oooordinj bo oldtn 1 , wherein raid pare comprise* a OrtwtfcqlWlly hollow, 
Integrally famed radlaxor and ligta support structure for a motor vdhide, said 
method Including 

femnmg & radiator frame pftitfan of Had support siructar^ and 
20 fonnina apratute* in- frame portion far securing a motor vehicle radiator lu sudd 

suppon structure, 

foimJug 11 pair of Kghi receiving rescues of said support structure 



16. 
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5 

4. 
5. 

10 

& 



constructed ead arranged to mount lights fbr said motor vehicle, and forming 
apertures in said recesses for Keening said lights to said support wruduw, 

A Tliecbol aooonUn? to claim 2, wTttmin said lights eastpiue hwdliflBP. 

A method aeeoidiiig; to claim 3, wherein said support stTUOtUra further include 
another pair of recesses constructed md arranged to mount parking light* therein. 

A method according to claim X wbierein said {among of ssid apertures is nud frame 
portion is acsonrpllsfced after sad part ia xsreoved from laid mold assembly. 

A method: according to claim 2> wherein said forming of said apertures in said 
recesses is accomplished after said pan is removed from wild waft) assembly. 

Awuwhod according to claim 2, further comprising: 
pnnridliig a. Aunt fascia for a marar vehicle: 

neftp'ogh/ disposing flttfd flupportstrucrura wish respect to said front faada. 

DoetBOd accord lag :o el aim J, wherein, said part aonqirisea a auhasunlally hollow, 
ittper for a motor vehjole, arid method further comprising; 
mouncnig said bumper to on exterior of the motor vehicle at an end of the motor 



vehicle; 
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comzxniiucaiiaff and Intette- of said bumper to a fluid comunaJag ootaponent «f the 
trwtor vehicle; and 

filJtag sfdd bumper wilh fluid to tnBble said bumper to serve as a fluid wsenw for 
said fluid consenting component 

5 

9. A method accenting to el*im R. ftwthear comprising provided said bumper with a port for 
receiving said fluid. 

10. A method awarding to elajm B, wnetela said component comprises a windshield wipor 
10 fluid spraying assembly, 

11. A method according to olalm 10, whereto said component comprises arwIlMOr. 

12. A rnetnod according to claim 10, wherein said bumper comprises two 
IS compartments, wherein a first of said cempartaienl* is communicated with said 

windshield Wiper spraying osBsmWy, and ivhairin a second of Mid compartments u 
eenrtmunioaud wlfh a radiator. 

13. A method according to chiro 1 , wherein said part comprise* e substantially hollow. 
20 integrally formed bumper &nd radiator and light support *ito*u* assembly tW a 



motor vehicle, said method tnnlnriing 



fooniag a radiator tame portion of *oid intefjelly formed assembly, 
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And forming sperttes in esdd frame portion for securing n molar vehlcjc radiator to 
said support finuoturc, 

Among & pair of Ugbi receiving jcccbsbs of said integrally formed 
assembly coostmcted end aitanjsd to mount lights for said motor vehicle, and 
S forming 4peimreft in slid roceftfl«J for xamiring said light* to *ald support: structure; 

and 

i 

foiniuig abuniperponion of said iniegraUy fbnwd assembly; and 
mounting said assembly on the ftoot end of the notpc vthido. 

10 14. Ih corabiratlott in ataotar vehicle.* 

a bdtow, aoolcd bumper constructed arid arranged to be juoonted on the 

motcr vehicle, said hollow bumper comprising si least one thermoplastic material and 

xdnftjircsenwni particles dispersed \wi thin the at least one thermoplastic material, tbr. 

reinforcement particles comprising less than IS^rrf a totsl volume of dm bomper, and at 
IS least 40% of the reinforceaaf m partiels& having a ibieknew of lew than about 50 

nftflernete**; 

a fluid cenjutttiof component constructed and amused to be 

mourned on mi used by The motor vehicle; 

a conduit communicating sud fluid consuming component with raid 
20 hollow bumper, rhcis ptnmitthig said faqllow sealed bumper to serve as r fluid 

reservoir for &ald fluid comuinlns component. 
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15. A substantially boflou, imaa^ly fanned bumper and radiator end suppon Structure 
assembly for a motor veto avid and {tanned from at least ana thermoplastic materia) and 
reinforcement panicles disported within tha at least one thernioplastic material, the 
reinforcement particles comprising Im than of a total volume of the support 
s atnicinm assembly, and at least 404 ef tbo refaforceoient pirticlcs having a thickness of 

less dun about 50 uoftemcicra; *ajd (ato^raUy formed assembly inc$)diqg i) a hollow 

radiwor frame ponton, and BjwrttUBS f6anad in said frame portion for teeming a motor , 
vemoae radiator to said flnme pardon, to a pair of light real viag recesses constmcted and 
amanged CO meant lights fbr said motor vehicle, and apwufiR famad in said rfccccsce for 
J A connecting said lights u/fch an electrical powar sources and hi) a hollow bumper ponton 

coAtmietod nnd arranged to te mounted io a. front end of a motor vehicle. 



16, A substantially hollow, integrally formed radiator and lighc support atnicture far a motor 
vebidc coniprisiflffa radiator ftajna portion of said suppon structure having aperture* far 

is s&cnnng a motor vehicle radiator to said support suuctuie, wd a pair of light receiving 

reeessas of said support atnidiu6 laiuauucied and arranged lo mount lights for said motor 
vehicle, said recuse? having «p*rtam for faceivinjj electric ol connetting portions of the 
lights, said integrally farmed radiator and light support Structure comprising at lean on* 
tlwrmcplastio material and ntnfhrnttnertt particle* difiporstd wtibla the si lean one 

20 thermoplastic! raarerjal, th* reinforcement particles comprising less than 15% of a total 

vctom* of the support xtrnerure, and ax teaet 40ft of the reinforcement pertictea having a 
thickness of less than about 30 nanometers, 

*20^ 
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